T HE responses of alfalfa and bluegrass to deficits in rainfall are highly variable under field conditions. Differences in soil fertility, topography, exposure, evaporational losses, and other interacting factors, cause some bluegrass pastures to remain green much longer during periods of drought than others immediately adjacent. Prom field observations it would appear that differences in grazing management also may be a highly significant cause of such variations.
The stage of growth at which alfalfa is cut during periods of drought may hasten or retard recovery. In dry seasons, cutting at the early bud stage will usually provide a more immediate recovery than a cutting delayed until near the full bloom stage. However, when drought continues, the more immediate resumption of the growth of alfalfa with early cutting is not usually of practical significance. Moreover, with ample rainfall after cutting at or near full bloom recovery is prompt, except for some varieties of inherent slow recovery such as the Ladak, and the growth js usually more productive in Wisconsin, as recently reported by Graber and Sprague (4).3
The purpose of this experiment has been to determine if such variable field responses of bluegrass and alfalfa to moisture deficits may be, in part, a matter of difference in water utilization resulting from variations in managerial treatments of top growth and variations in nutritional levels. The designation "water requirement" as used in this paper refers to the ratio of the amount of water utilized by a plant to the dry matter produced by the plant exclusive of the subterranean parts.
REVIEW OF LITERATURE
Much experimental work has been done on water utilization of plants. As early as 185o, Lawes (7) first demonstrated the effect of fertilizers in lowering the water requirements of plants. Later, Wilfarth and Wimmer (I5), Wimmer (I6), Widstoe (i4) , and Leather (8) obtained similar results. Kiesselbach (6) reported in that while the total water utilized by corn increased lO6.7% with increasing levels of fertility, the water requirement of the plants decreased 42.6%. On the basis of the accumulative increments in units of dry matter, water was us6d more efficiently by plants grown on soils with higher fertility levels. Some of the evidence on water utilization is rather cofiflicting. Von Seelhorst (12) in 191o , working with grasses, showed that the water requirement of cultures harvested four times during the summer months was greater than those harvested three times. More recently, Schwarz (I I), after a study of the water requirement 
